SLIDE RAIL 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a slide rail for sliding 
a seat. 

Description of the Related Art 

Conventionally, a driving unit for moving a seat 801 
between the outside and inside of a cabin as shown in FIG. 
5 has been known (for example, see Japanese Patent Laid-Open 
No. 2001-001811) . 

This driving unit is provided with a slide mechanism 811 
on a rotation mechanism, and is configured so as to be capable 
of moving the seat 801 to the outside of the cabin after turning 
the seat 801 to the door side. 

The slide mechanism 811 comprises a pair of inner rails 
821, 821 fixed to the rotation mechanism, a pair of center 
rails 822, 822 provided on the outside of both the inner rails 
821, 821, and a pair of outer rails 823, 823 provided on the 
outside of the center rails 822, 822. The seat 801 is fixed 
to an outer bracket 824 that is provided on the outer rails 
823, 823 in a bridge-like form. 

As shown in FIG. 6, in an outside face 831 of the inner 
rail 821, 821, a V-groove 832 having a V shape in cross section 
is formed, and the V-groove 832 houses steel balls 834, . . . 
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held by a holding element 833 . As shown in FIG . 7, in an inside 
face 835 of the center rail 822, which faces the outside face 
831 of the inner rail 821, 821, a V-groove 832 is formed. 
Between the V-grooves 832, 832 in both the rails 821 and 822, 
the steel balls 834 are held so as to be movable. 

Also, V-grooves 832 are formed in the outside face 841 
of the center rail 822 and in the inside face 842 of the outer 
rail 823 as well, and steel balls 834 held by a holding element 
833 are held between both the V-grooves 832, 832 so as to be 
movable. Thereby, each of the rails 821 to 823 are configured 
so as to be capable of moving in the lengthwise direction and 
capable of sliding the seat 801 forward and backward by the 
operation of the driving unit, not shown. 

In such a slide rail, however, though a bracket 851 is 
fixed to the upper faces of the inner rails 821 with screws, 
there is provided no construction for keeping the distance 
between the facing inner rails 821, 821 in the tip end portion 
thereof . 

Therefore, as shown in FIG. 7, a load g on the seat 801 
is applied to the center rail 822, a force f directed to the 
slantwise inside is applied to the inner rail 821 via the steel 
balls 834. Thereby, deflection t toward the inside is 
produced on the inner rail 821, so that the seat 801 supported 
on the outer rails 823 shifts transversely. 
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SUMMARY OF THE INVENTION 

The present invention has been achieved in view of the 
above conventional problems, and accordingly an object 
thereof is to provide a slide rail capable of preventing 
troubles caused by a transverse shift. 

To solve the above problem, the present invention as set 
forth in claim 1 provides a slide rail in which V-grooves 
having a V shape in cross section are formed in a lengthwise 
direction in the outside faces of a pair of inside rails 
provided so as to face each other and in the inside faces of 
a pair of outside rails provided on the outside of both the 
inside rails, and the outside rails are moved relative to the 
inside rails by spherical bodies provided between both the 
V-grooves, wherein there is provided a stay both ends of which 
are supported on the inside faces of the both inside rails, 
and the stay is provided with a regulation mechanism for 
regulating and maintaining a distance between both the inside 
rails . 

That is, if a load is applied to the outside rails 
provided on the outside of the inside rails, a force is applied 
to the inside rails via the spherical bodies and the V-groove 
in the direction such that the inside rails are deflected 
toward the inside. However, the stay both ends of which are 
supported on the inside faces of the inside rails is provided 
between both the inside rails. Therefore, the deflection of 
both the inside rails toward the inside can be prevented. 



Also, the stay is provided with the regulation mechanism 
for regulating and maintaining the distance between both the 
inside rails. Therefore, by regulating the distance between 
both the inside rails in advance, a pre-load on the spherical 
bodies held between the V-grooves can be regulated. 

In the slide rail in accordance with the present 
invention as set forth in claim 2, there is provided a sprocket 
for a chain for driving the outside rail on the inside face 
of the inside rail, and the stay is supported on the inside 
rails via a sprocket shaft which supports the sprocket on the 
inside rail. 

Thereby, the sprocket shafts provided to drive the 
outside rails can be utilized effectively. Also, the 
pressure exerted on the stay and the surface of the inside 
rail can be reduced. 

A tip end of the sprocket shaft is supported on the inside 
face of the facing inside rail via the stay. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view showing one embodiment of the 
present invention; 

FIG. 2 is an exploded perspective view showing the 
embodiment shown in FIG. 1; 

FIG. 3 is a plan view showing an essential portion of 
the embodiment shown in FIG. 1; 

FIG. 4 is a plan view showing a portion around a stay 
of the embodiment shown in FIG. 1; 
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FIG. 5 is a plan view of a conventional driving unit; 
FIG. 6 is a side view of an inner rail of the conventional 
example shown in FIG. 5.; and 

FIG. 7 is a sectional view taken along a line A-A of FIG. 

6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment of the present invention will now be 
described with reference to the accompanying drawings. FIG. 
1 is a view of a seat driving unit 2 provided with a slide 
rail 1 in accordance with this embodiment. The seat driving 
unit 2 is a device for assisting a passenger in getting on 
and off by moving a seat 3 provided in a vehicle between the 
inside and outside of a cabin. The seat driving unit 2 
consists of a rotation mechanism 5 fixed to a vehicle body 
floor 4 and a slide mechanism 6 provided on the rotation 
mechanism 5, and is configured so that the seat 3 forwardly 
placed can be turned to the door opening side and then be moved 
to the outside of the cabin. 

That is, as shown in FIG. 2, a rotating shaft 11 of the 
rotation mechanism 5 supports a swivel upper 12. The swivel 
upper 12 is formed with a pair of inner rails 13, 13 forming 
inside rails provided spacedly in parallel. On the outside 
of each of the inner rails 13, 13, a pair of center rails 14, 
14 forming outside rails are provided. On the upper faces 
at the front and rear end portions of both the center rails 
14, 14, plate-shaped brackets 15 and 16 are bolted in a 



- 6 - 



bridge-like form, respectively. Thereby, both of the center 
rails 14, 14 are connected to each other. 

On the outside of the center rails 14, 14, a pair of outer 
rails 21, 21 are arranged. On the upper faces at the rear 
end portions of both the outer rails 21, 21 as well, a 
plate-shaped bracket 22 is bolted in a bridge-like form, 
whereby both the outer rails 21, 21 are connected to each other. 
Also, on the upper faces at the front end portions of both 
the outer rails 21, 21, a wide fixing bracket 23 is bolted 
in a bridge-like form, and both the outer rails 21, 21 are 
connected to each other by this fixing bracket 23, and also 
the seat 3 is fixed on the fixing bracket 23 as shown in FIG. 
1. 

As shown in FIG. 2, in an outside face 31, 31 of each 
of the inner rails 13, 13, a V-groove 32 (only one side is 
shown in the figure) having a V shape in cross section as in 
the conventional example is formed longitudinally. Also, in 
inside faces 33, 33 of the center rails 14, 14, which face 
the V-groove 32, a V-groove 34 (only one side is shown in the 
figure) having a V shape is formed longitudinally. In a space 
formed by both the V-grooves 32 , 32, 34, 34, steel balls 36, ... 
serving as spherical bodies that are positioned in holes in 
a holding element 35 are housed so as to be movable. Thereby, 
the center rails 14, 14 are supported so as to be movable in 
the lengthwise direction with respect to the inner rails 13, 
13. 
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In outside faces 41, 41 of each of the center rails 14, 
14, a V-groove 42 (only one side is shown in the figure) having 
a V shape in cross section that is the same as described above 
is formed longitudinally. Also, in inside faces 43, 43 of 
the outer rails 21, 21 which face the V-groove 42, a V-groove 
44 (only one side is shown in the figure) having a V shape 
is formed longitudinally. In a space formed by both the 
V-grooves 42, 44, steel balls 46, . . . serving as spherical 
bodies that are positioned in holes in a holding element 45 
are housed so as to be movable. Thereby, the outer rails 21, 
21 are supported so as to be movable in the lengthwise 
direction with respect to the center rails 14, 14. 

In inside faces 51, 51 in the front end portions of both 
the inner rails 13, 13, attachment portions 52, 52 are 
provided in a concave form, and first and second sprocket 
supporting brackets 53 and 54 are fixed to each of the 
attachment portions 52, 52 as shown in FIG. 3. 

As shown in FIG. 4, each sprocket supporting bracket 53, 
54 consists of plate-shape first and second base portions 61, 
62 fixed to the attachment portions 52, 52 and first and second 
sprocket shafts 63, 64 extending from the base portions 61, 
62, respectively, and sprockets 65, 65 are provided on both 
the sprocket shaft 63, 64 via a bearing so as to be rotatable 
as shown in FIGS. 1 and 3. As shown in FIG. 4, at the tip 
end of the first sprocket shaft 63 of the first sprocket 
supporting bracket 53, a bottomed circular hole 66 is provided, 
and at the tip end of the second sprocket shaft 64 of the second 
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sprocket supporting bracket 54, a bottomed threaded hole 68 
formed with thread grooves 67 in the inside face thereof is 
provided. 

Between both the sprocket supporting brackets 53 and 54, 
a rod-shaped stay 71 is provided. The stay 71 is made up of 
a stay body 72 of a hexagonal prism shape, a cylindrical 
portion 73 which extends from one end of the stay body 72 and 
is inserted rotatably in the circular hole 66 in the first 
sprocket shaft 63, and an external thread portion 75 which 
extends from the other end of the stay body 72, with which 
a lock nut 74 is threadedly engaged, and the tip end portion 
of which is threadedly inserted in the threaded hole 68 in 
the second sprocket shaft 64. 

Thereby, both ends of the stay 71 can be supported on 
the inside faces 51, 51 of both the inner rails 13, 13 via 
each of the sprocket supporting brackets 53, 54. Also, after 
the insertion allowance of the external thread portion 75 into 
the threaded hole 68 in the second sprocket shaft 64 is changed 
by turning the stay body 72 in a hexagonal prism shape with 
a spanner, this state can be maintained by moving the lock 
nut 74 toward the second sprocket shaft 64. A regulation 
mechanism 76 for regulating and maintaining the distance 
between both the inner rails 13, 13 is formed by the external 
thread portion 75 and the threaded hole 68. 

As shown in FIG. 1, a driving unit 81 is provided at the 
rear of the inner rails 13, 13, and a driving chain 83 is set 
around a drive sprocket 82 of the driving unit 81 . The driving 
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chain 83 and the later-described each sprocket are provided 
in a pair on the right and left. 

The driving chain 83 is provided in the rear end portion 
of the inner rail 13, 13, and returned by a sprocket 84 with 
one end thereof being fixed to the bracket 16 bridged between 
the rear end portions of the center rails 14, 14. The driving 
chain 83 is returned by the sprocket 65 provided in the front 
end portion of the inner rail 13, 13, and the other end thereof 
is fixed to the bracket 16. 

Under the inner rail 13, 13, one end of a first driven 
chain 91 is fixed. The first driven chain 91 is returned by 
a sprocket 92 provided in the rear end portion of the center 
rail 14, 14, and the other end thereof is fixed to the bracket 
22 in the rear end portions of the outer rails 21, 21. Also, 
under the inner rail 13, 13, one end of a second driven chain 
93 is fixed. The second driven chain 93 is returned by a 
sprocket 94 provided in the front end portion of the center 
rail 14, 14, and the other end thereof is fixed to the bracket 
22 in the rear end portions of the outer rails 21, 21. 

Thereupon, by driving the driving chain 83 using the 
drive sprocket 82, the center rails 14, 14 are moved in the 
lengthwise direction with respect to. the inner rails 13, 13, 
and at the same time, the outer rails 21, 21 are moved in the 
lengthwise direction with respect to the center rails 14, 14, 
whereby the seat 3 supported on the outer rails 21, 21 can 
be slid along the slide rail 1. 
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In this embodiment configured as described above, if a 
load from the seat 3 is applied to the center rails 14, 14 
provided on the outside of the inner rails 13, 13 of the swivel 
upper 12, a force is applied to the inner rails 13, 13 via 
the steel balls 36, . . . and the V-groove 32 in the direction 
such that the inner rails 13, 13 are deflected toward the 
inside. However, the stay 71 both ends of which are supported 
on the inside faces 51, 51 is provided between both the inner 
rails 13, 13. Therefore, the deflection of both the inner 
rails 13, 13 toward the inside can be prevented. 

Thereby, the transverse shift of the center rails 14, 
14 and the outer rails 21, 21 can be prevented, and hence a 
trouble caused by the transverse shift, specifically, a 
trouble such that the seat 3 supported on the outer rails 21, 
21 shifts transversely can be eliminated. 

The stay 71 has a regulation mechanism 76 for regulating 
and maintaining the distance between both the inner rails 13, 
13. By regulating the distance between both the inner rails 
13, 13 in advance with a spanner, the pre-load on the steel 
balls 36, . . . held between the V-groove 32 in the inner rail 

13, 13 and the V-groove 34 in the center rail 14, 14 can be 
regulated. 

Thereby, looseness of both the rails 13, 13, 14, 14 can 
be prevented, and also the sliding motion of the center rails 

14, 14 with respect to the inner rails 13, 13 can be made 
smoother . 
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Also, the stay 71 is supported on the inner rails 13, 
13 via each of the sprocket shafts 63, 64 for sprockets 64, 
65 around which the driving chains 83, 83 are- set. Thereby, 
the sprocket shafts 63, 64 provided to drive the center rails 
14, 14 can be utilized effectively, and also the pressure 
exerted on the stay 71 and the surface of the inner rail 13, 
13 can be reduced. 

Both ends of both the sprocket shaft 63, 64 can be 
supported on the inner rails 13, 13. Therefore, the support 
rigidity can be enhanced as compared with the case where the 
tip end of each of the sprocket shaft 63, 64 is opened. 

As described above, according to the slide rail in 
accordance with the present invention as set forth in claim 
1, even if a load applied to the outside rail acts in the 
direction such that the inside rail is deflected toward the 
inside, the inward deflection of both the inside rails can 
be prevented by the stay provided between both the inside 
rails . 

Thereby, the transverse shift of the outside rails can 
be prevented, and hence a trouble caused by the transverse 
shift can be eliminated. 

The stay is provided with a regulation mechanism for 
regulating and maintaining the distance between both the 
inside rails. Therefore, by regulating the distance between 
both the inside rails in advance, the pre-load on the 
spherical bodies held between the V-grooves can be regulated. 
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Thereby, looseness of the rails can be prevented, and 
also the sliding motion of the outside rails with respect to 
the inside rails can be made smoother. 

Also, according to the slide rail in accordance with the 
present invention as set forth in claim 2, the stay is 
supported on the inside rails via the sprocket shafts, so that 
the sprocket shafts provided to drive the outside rails can 
be utilized effectively. Also, the pressure exerted on the 
stay and the surface of the inside rail can be reduced. 

Since both ends of the sprocket shaft can be supported 
on the inside rails, the support rigidity can be enhanced as 
compared with the case where the tip end of the sprocket shaft 
is opened. 



